Abstract-We introduce a paradigm shift in light confinement strategy and show that light can be confined beyond the diffraction limit using transparent artificial media (alldielectric metamaterials). Our approach controls the optical momentum of evanescent waves -an important electromagnetic property overlooked in photonic devices
I. INTRODUCTION
Massive efforts over the last decade have been driven by miniaturization and integration of electronics and photonics on the same platform. Relying on optical waveguides as interconnects can increase the speed as well as functionality of integrated circuits. However, the diffraction limit of light is a fundamental barrier to interface micron scale waveguides to nanoscale electronic circuitry. Three classes of waveguides and their combinations have emerged over the last decade to address this issue. i) Plasmonic waveguides [1] which utilize free electrons in metals to beat the diffraction limit. However, the large absorption in metals leads to low propagation length (few microns) even in the best designs. ii) Photonic crystal waveguides [2] which can guide light around sharp bends but perturbing the periodicity with multiple waveguides is not possible iii) Slot waveguides [3] which confine light in a subdiffraction low index slot between high index waveguides. However, the power in this slot is only a small fraction and the evanescent tail of the mode carries a considerable fraction of the total power. In fact, the performance of slot waveguides and photonic crystal waveguides for cross-talk in densely integrated circuits if often lesser than conventional waveguides.
II. PARADIGM SHIFT IN LIGHT CONFINEMENT
In this paper we introduce the concept of transforming optical momentum using all-dielectric metamaterials [4] . The central design principle in our structure is the transformation of optical momentum waves which is given by 
Fig. 1:
Transformation of optical momentum for evanescent waves as result of total internal reflection. In C) the coordinate transformation leads to total internal reflection as well as fast decay of evanescent waves.
